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CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture approach of the light corpuscle child who has forming the conductive layer covering 
the 2nd field which counters said 1st field from the 1st near field where said optical department of said 
semiconductor device was formed in the semiconductor device equipped with the electrode connected to the 
optical department, said optical department, and the electric target including forming a through hole and the 
internal surface of said through hole. 

[Claim 2] The manufacture approach of the light corpuscle child who has further forming the external electrode 
linked to said conductive layer and electric target in said 2nd field of said semiconductor device in the 
manufacture approach of a light corpuscle child according to claim 1 . 

[Claim 3] The manufacture approach of the light corpuscle child who forms said conductive layer on said stress 
relaxation layer in the manufacture approach of a light corpuscle child according to claim 1 or 2 after forming a 
stress relaxation layer in said 2nd field of said semiconductor device. 

[Claim 4] The manufacture approach of the light corpuscle child who forms said external electrode in the location 
corresponding to said stress relaxation layer in said 2nd field in the manufacture approach of the light corpuscle 
child according to claim 3 who quotes claim 2. 

[Claim 5] It is the manufacture approach of the light corpuscle child who is the semiconductor chip with which it 
comes to cut said semiconductor device from a semi-conductor wafer in the manufacture approach of a light 
corpuscle child given in either of claim 1 to claims 4. 

[Claim 6] It is the manufacture approach of the light corpuscle child who said semiconductor devices are some 
semi-condiictor wafers in the manufacture approach of a light corpuscle child given in either of claim 1 to claims 
4, and has further cutting said semi-conductor wafer for said every semiconductor device. 
[Claim 7] The manufacture approach of the light corpuscle child who has further preparing a light transmission 
nature member in said 1st field side after forming said conductive layer in either of claim 1 to claims 6 in the 
manufacture approach of the light corpuscle child of a publication. 

[Claim 8] It is a light corpuscle child's manufacture approach. that-said light-transmission.nature member has- the . 
shape of said semiconductor chip and abbreviation isomorphism in the manufacture approach of the light 
corpuscle child according to claim 7 who quotes claim 5. 

[Claim 9] It is a light corpuscle child's manufacture approach that said light transmission nature member has the 
shape of said semi-conductor wafer and abbreviation isomorphism in the manufacture approach of the light 
corpuscle child according to claim 7 who quotes claim 6. 

[Claim 10] In the manufacture approach of the light corpuscle child according to claim 7 who quotes claim 6 said 
light transmission nature member Are the shape of said each semiconductor device and abbreviation isomorphism 
of said semi-conductor wafer, and an excellent article part is judged by conducting electrical-characteristics 
inspection about said each semiconductor device of said semi-conductor wafer. The manufacture approach of the 
light corpuscle child judge said light transmission nature member to be said excellent article part and who shifts 
and prepares in said that semiconductor device. 

[Claim 11] The manufacture approach of the light corpuscle child who prepares said light transmission nature 
member in the manufacture approach of a light corpuscle child according to claim 10 after cutting said semi- 
conductor wafer for said every semiconductor device. 

[Claim 12] It is a light corpuscle child's manufacture approach that said light transmission nature member is 
optical glass in the manufacture approach of a light corpuscle child given in either of claim 7 to claims 11. 
[Claim 13] The manufacture approach of the light corpuscle child who has further preparing a light filter in either 
of claim 1 to claims 12 in the manufacture approach of the light corpuscle child of a publication at said 1st field 
side. 

[Claim 14] The manufacture approach of the light corpuscle child who has further preparing a micro lens in said 
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1st field side after forming said conductive layer in either of claim 1 to claims 13 in the manufacture approach of 
the light corpuscle child of a publication. a: j . • .1 . > . ,<•>■• 

[Claim 15] He is the light corpuscle child who has the conductive layer in which it is .the light, corpuscle . child who 
consists of a semiconductor chip which has the electrode connected to the optical department, said optical 
department, and the electric target, and said semiconductor chip was formed covering/the 2nd field which t . 
counters said 1st field including the internal surface of a through hole and said through hole from the 1st near 
field in which said optical department was formed. 

[Claim 16] The light corpuscle child who has further the external electrode which it is formed in said 2nd field of 
said semiconductor chip, and comes to connect with said conductive layer and electric target in a light corpuscle 
child according to claim 15. 

[Claim 17] He is the light corpuscle child who has further the stress relaxation layer formed in said 2nd field of 
said semiconductor chip in a light corpuscle child according to claim 15 or 16 and who comes to form said 
conductive layer on said stress relaxation layer. 

[Claim 18] He is the light corpuscle child whom it comes to form in the location corresponding to said stress 
relaxation layer [ in / on the light corpuscle child according to claim 17 who quotes claim 16, and / in said 
external electrode / said 2nd field ]. • >'■ ■ 

[Claim 19] The light corpuscle child who has further the light transmission nature member prepared in either of 

claim 15 to claims 18 in the light corpuscle child of a publication at the 1st [ of said semiconductor chip / said ] 

field side. ' ;; ' .?■ ••*" 

[Claim 20] He is the light corpuscle child said whose light transmission nature member has the shape of said 

semiconductor chip and abbreviation isomorphism in a light corpuscle child according to claim 19;. 

[Claim 21] He is the light corpuscle child said whose light transmission nature member is optical glass in a light 

corpuscle child according to claim 19 or 20. - 

[Claim 22] The light corpuscle child who has .further the light filter prepared in either of claim 15 to claims 21 in 

the light corpuscle child of a publication at the 1st [ of said^ semiconductor chip. / said J field side. 

[Claim 23] The light corpuscle child who has further the micro lens prepared in either of claim 15 to claims 22 in 

the light corpuscle child of a publication- at the 1 st [ of said semiconductor chip / said ] field side. 

[Claim 24] It is' electronic equipment which is equipped with the light corpuscle child who consists of a 

semiconductor chip which has the electrode connected to the optical department, said optical department, and 

the electric target, and has the conductive layer in which, said semiconductor chip was formed covering the 2nd 

field which counters said 1st field including the internal surface of a through hole and said through hole from the 

1st near field in which said optical department was formed. 

[Claim 25] Electronic equipment which has further the display which displays the image based on the signal from 
v^aid. light corpuscle^hild^ 

[Translation done.] v ^ : . .... 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 

[0001] . ■ .v . . .............. 

[Field of the Invention] This invention relates to electronic equipment at a light corpuscle child and its 

manufacture approach list. 

[0002] 

[Description of the Prior Art] Drawing 16 is the sectional view expanding and showing the conventional light 
corpuscle child package. " * 



10003] This conventional light corpuscle child package 200 contains in the laminating ceramics the ceramic 
package 204 which soldered the lead 202. The light corpuscle child 208 is fixed by the die bond material 210 on • 
the mounting section -206 of a ceramic package 204. Electrical installation is planned by. the light corpuscle child's 
208 electrode 212, the electrode 214 of a ceramic package 204, and ** wirebonding. Moreover, the lid material 
(optical glass) 218 is arranged above the light corpuscle child 208. The lid material 21 8 fixes with low melting glass 
220, where the edge is hooked on the step 216 of a ceramic package 204, and it is closing the centrum of a 
ceramic package 204. 
[0004] 

[Problem(s) to be Solved by the Invention] since [ thus, ] the laminating of the light corpuscle child 208 is carried 
out on a ceramic package 204 and wirebonding is performing the mutual electrode conventionally — the area of 
the optical department after packaging — comparing — the area of the light corpuscle child package 200 — large 
— not becoming — it did not obtain but the limitation was in high-density-assembly-ization. 
[0005] Moreover, the top where a material cost is high, since the production process is complicated, a ceramic 
package 204 will become cost high. ■ 

[0006] The object of this invention is to provide with electronic equipment the light corpuscle child who can 
secure an electric flow of both sides, and its manufacture approach list while attaining the miniaturization of 
equipment. 
[0007] 

[Means for Solving the Problem] (1) It has that the manufacture approach of the light corpuscle child concerning 
this invention forms the conductive layer covering the 2nd field which counters said 1st field from the 1st near 
field where said optical department of said semiconductor device was formed in the semiconductor device 
equipped with the electrode connected to the optical department, said optical department, and the. electric target 
including forming a through hole and the internal surface of said through hole. 

[0008] According to this invention, a conductive layer is formed covering the 2nd field which counters said 1st 
field from the 1st near field in which the through hole was formed in the semiconductor device and. the optical 
department of a semiconductor device was formed including the internal surface of the through hole. Therefore, 
electrical installation with the exterior is performed to a 2nd field side using the conductive layer which carried 
out extension formation. For this reason, the ceramic package for forming an external electrode like before etc. 
becomes possible ! becoming unnecessary arid lowering cost ], further, a component-side product is reduced 
substantially and it becomes easy to high^density-assembly-ize it. ; : . . U ' . 

[0009] (2) In this- light corpuscle child's manufacture approach, you may: have further forming the external 
electrode linked to said conductive layer and electric target in said 2nd field of said semiconductor device. 
[0010] (3) In this light corpuscle child s manufacture approach, after forming a stress relaxation layer in said 2nd 
field-of said.semiconductor device. said conductive layer mayJ)e,fonTied,on:saiddStress^relaxation laye^.^-;.- ^ 
[001 1] (4) Said external electrode may be formed in the location corresponding to. said stress relaxation layer in 
said 2nd field in this light corpuscle child's manufacture approach. 

[0012] (5) In this light corpuscle child's manufacture approach, said semiconductor device may be a 
semiconductor chip which it comes to cut from a semi-conductor wafer. 

[0013] (6) In this light corpuscle child's manufacture approach, said semiconductor devices are some semi- 
conductor wafers, and may have further cutting said semi-conductor wafer for said every semiconductor device. 
[0014] If semiconductor devices are some semi-conductor wafers; ah electric flow of the 1st and 2nd fields can 
be aimcjd at in the phase of the semi-conductor wafer before cutting a semiconductor chip to the piece of an 
individual. Therefore, a production process is simplified. 

[0015] (7) In this light corpuscle child's manufacture approach, after forming said conductive layer, you may have 
further preparing a light transmission nature member in said 1st field side. 

[001 6] (8) In this light corpuscle child's manufacture approach, said light transmission nature member may have 
the shape of said semiconductor chip and abbreviation isomorphism. 

[0017] (9) In this light corpuscle child's manufacture approach, said light transmission nature member may have 
the shape of, said semi-conductor wafer and abbreviation isomorphism. 

[0018] (10) In this light corpuscle child's manufacture approach, by conducting electrical-characteristics 
inspection about said each semiconductor device of said semi-conductor wafer, it is the, shape of said each 
semiconductor device and abbreviation isomorphism of said semi-conductor wafer, and said light transmission 
nature member judges an excellent article part, please judge it to be said excellent article part, it shifts, and may 
prepare said light transmission nature member in said that semiconductor device. 
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[0019] According to this, please conduct electrical-characteristics inspection about each semiconductor device 
of a semi-conductor wafer, judge an excellent article part, and judge with an excellent article part, and it shifts 
and a light transmission nature member is prepared in that semiconductor device. Therefore, since a, light 
transmission nature member is not prepared in the semiconductor device of a defective, there is no futility of a 
light transmission nature member, the yield improves, and a manufacturing cost can be controlled. . 
[0020] (1 1) In this light corpuscle child's manufacture approach, after cutting said semi-conductor wafer for said 
every semiconductor device, said light transmission nature member may be prepared. 

[0021] (12) In this light corpuscle child's manufacture approach, said light transmission nature member may be 
optical glass. 

[0022] (13) In this light corpuscle child's manufacture approach, you may have further preparing a light filter in 
said 1st field side. 

[0023] (14) In this light corpuscle child's manufacture approach, after forming said conductive layer, you may have 
further preparing a micro lens in said 1st field side. 

[0024] (15) The light corpuscle child concerning this invention is a light corpuscle child who consists of a 
semiconductor chip which has the electrode connected to the optical department, said optical department, and 
the electric target, and said semiconductor chip has the conductive layer formed covering the 2nd field which 
counters said 1st field from the 1st near field in which said optical department was formed including the internal 
surface of a through hole and said through hole. 

[0025] According to this invention, a semiconductor chip contains the conductive layer formed covering the 2nd 
field which counters said 1 st field from the 1 st near field in which the optical department of a semiconductor chip 
was formed including the internal surface of a through hole and its through hole. Electrical installation with the 
exterior is performed to a 2nd field side using the conductive layer which carried out extension formation. For this 
reason, the ceramic package for forming an external electrode like before etc. becomes possible [ becoming 
unnecessary and lowering cost ], further, a component-side product is reduced substantially and it becomes easy 
to high-density-assembly-ize it. 

[0026] (16) In this light corpuscle child, it is formed in said 2nd field of said semiconductor chip, and you may have 

further the external electrode which it comes to connect with said conductive layer and electric target 

[0027] (17) In this light corpuscle child, it has further the stress relaxation layer formed in said 2nd field of said 

semiconductor chip, and said conductive layer may beformed on said stress relaxation layer 

[0028] (18) Said external electrode may be formed in the location corresponding to said stress relaxation layer in 

said 2nd field in this light corpuscle child. 

[0029] (19) In this light corpuscle child, you may have further the light transmission nature member prepared in 
the 1st [ of said semiconductor chip / .said ] field side, 
v [0030] -X20)Jn : ~thisJj^ .sajdJighttrara ?t-said - ~ , r - ~ : - 

semiconductor chip and abbreviation isomorphism. - 
[0031] (21) In this light corpuscle child, said light transmission nature member may be optical glass. 
[0032] (22) In this light corpuscle child, you may have further the light filter prepared in the 1st [ of said 
semiconductor chip / said ] field side. 

[0033] (23) In this light corpuscle child, you may have further the micro lens prepared in the 1st [ of said 
semiconductor chip / said ] field side. 

[0034] (24) The electronic equipment concerning this invention is equipped with the light corpuscle chiid who 
consists of a semiconductor chip which has the electrode connected to the optical department, said optical 
department, and the electric target, and said semiconductor chip has the conductive layer formed covering the 
2nd field which counters said 1st field from the 1st near field in which said optical department was formed 
including the internal surface of a through hole and said through hole. 

[0035] (25) In this electronic equipment, you may have further the display which displays the image based on the 

signal from said light corpuscle child. 

[0036] - 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained with reference to a 
drawing. Although the gestalt of the next operation mentions and explains, a photo detector as a light corpuscle 
child's example, this invention may not be limited to this and a light corpuscle child may be a light emitting device. 
A light corpuscle child has an optical department When an optical department is a light sensing portion when a 
light corpuscle child is a photo detector, and a light corpuscle child is a light emitting device, an optical 
department is a light-emitting part. 
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[0037] (Operation gestalt 1.) The sectional view which drawing 1 expands the photo detector concerning the 1st 
operation gestalt of this invention, and is shown, and drawing 2 are the explanatory views of the 1 st manufacture 
approach of the photo detector of this operation gestalt, and show the relation between the semi-cdndUctor 
wafer 5 used as the base, and the optical glass 9 (light transmission nature member) stuck on this. In addition, 
although drawing 2 shows the example which uses optical glass 9 as a light transmission nature member, resin 
(plastics) etc. may be used for the ingredient of a light transmission nature, member other than glass. 
[0038] The condition of a semi-conductor wafer that two or more semiconductor devices 3 in which drawing 3 - 
drawing 5 are process drawings of the 2nd manufacture approach of the photo detector of this operation gestalt, 
and drawing 3 has a light sensing portion were formed, The condition which drawing 4 conducted electrical- 
characteristics inspection of each semiconductor device 3, and attached "BAD" , mark 3a to the defect part, and 
the condition which shifted and stuck the optical glass (henceforth optical-glass chip 9b) of the piece of an 
individual on that semiconductor device 3 that drawing 5 should judge with an excellent article are shown, 
respectively. In addition, in the gestalt of this operation, either some semi-conductor wafers 5 or the 
semiconductor chip 6 after cutting is pointed out in a semiconductor device 3. 

[0039] The photo detector 1 concerning this operation gestalt may perform the packaging (formation of a 
conductive layer etc.) on wafer level. In that case, a photo detector 1 is cut and obtained every semiconductor 
device 3 of drawing 2 or drawing 5 by the piece of an individual. Or a photo detector 1 is in the condition of the 
semiconductor chip already cut by ****, and packaging (a conductive layer, etc. forms), may be carried out 
[0040] A photo detector 1 consists of a semiconductor chip 6 which has the electrode 2 electrically connected 
with the light sensing portion 13 and the light sensing portion 13 like drawing 1 . A semiconductor chip 6 has the 
2nd field A which counters the 1st field B in which the light sensing portion 1 3 was formed, and the 1st field B. An 
electrode 2 is formed in the 1st field B in many cases. In addition, a semiconductor chip 6 is the semiconductor 
device 3 (refer to drawing 2 and drawing 3 ) cut from the semi-conductor wafer 5. 

[0041] A semiconductor chip 6 has the through hole 4 which penetrates the 2nd field A from the 1st field B. And 
it applies to the 2nd field A from the electrode 2 formed in the 1st field B including the internal surface of the 
through hole 4 of a semiconductor chip 6, and the conductive layer 8 is formed. In other words, one side is 
electrically connected to an electrode 2, and the conductive layer 8 is formed so that another side may reach the 
2nd field A. 

[0042] A photo detector 1 may have the pewter ball 24 used as the external electrode formed on the conductive 
layer 8 of the periphery of the through hole 4 in the 2nd field A of a semiconductor chip 6. Moreover, a photo 
detector 1 may have optical-glass 9a or optical-glass chip 9b stuck on the 1st field B of a semiconductor chip 6 
by the adhesives 1 1 whicK consist of transparence resin or low melting glass. 

[0043] The through hole 4 and the hole 1 2 open for free passage are formed in the electrode 2 through the 
„ .insulator layer J 0 .The laminating of the jconductive layer.8 is carried .out J:o.some.electrodes- [^at Least l~2„ and .it- 
is formed in it. In the inside of a through hole 4, electrical installation with the circuit which the insulator layer 10 
was formed in the bottom of a conductive layer 8, and was formed in the interior of a semiconductor chip 6 is 
intercepted. And electric connection between the 1st field B of a semiconductor chip 6 and the 2nd field A is 
. achieved by the conductive layer 8. 
[0044] Although the whole surface is stuck on the light sensing portion 13 here, optical-glass 9a or optical-glass 
chip 9b may not be restricted to this, and it may be stuck so that the periphery may surround a light sensing 
portion 13. 

[0045] When a photo detector 1 is an image sensor of a color, as shown in drawing 1 , a light filter 1 02 may be 
formed in optical-glass 9a (or optical-glass chip 9b). A light filter 102 consists of a coloring layer, a protective 
coat, etc., and it is formed so that it may correspond to each pixel electrode (each light sensing portion 13) and 1 
to 1 . A light filter 1 02 is formed by the staining technique which is already common knowledge, the pigment 
method, the electrodeposition process, or print processes, for example. It is forming a light filter 102 in optical- 
glass 9a (or optical-glass chip 9b) of another member in a semiconductor chip 6, and a production process 
becomes easy rather than it forms in a semiconductor chip 6 directly. 

[0046] A semiconductor chip 6 has an insulator layer (interlayer film) 16 on the front face in which the light 
sensing portion 13 was formed. An insulator layer 16 is an oxide film of the silicon which is the fundamental 
ingredient of a semiconductor chip in many cases. An electrode (pad) 2 is formed on an. insulator layer 1 6, and the 
electrode 2 is electrically connected with the light sensing portion 13 in the part which is not illustrated. An 
electrode 2 is formed with metals, such as aluminum or copper, in many cases. The electrode 2 is located in a line 
along with at least one side (in the cases of many two sides or four sides) of the field of a semiconductor chip 6. 
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[0047] Next, it explains, referring to drawing 1 about the 1st manufacture approach of the photo detector 1 
mentioned above based on process drawing of drawing 2 and drawing 6 (A) -r drawing 8 (B). , 
[0048] (The 1st manufacture approach) It explains first, referring to drawing 1 and drawing 2 based on drawing 6 
(A) - drawing 8 (B) about the creation procedure of a semiconductor chip 6. In addition, in the example shown 
below, a conductive layer etc. is formed on wafer level (in condition of a semi-conductor wafer). 
[0049] As shown in drawing 6 (A), an insulator layer 16 is formed in the front face on which the light sensing 
portion 13 was formed in the semi-conductor wafer 5 before cutting to the semiconductor chip 6 of the piece of 
an individual, and lower layer section 2a. of an electrode 2 is formed on the insulator layer 16. And the laminating 
of the insulator layer 28 is carried out on lower layer section 2a, and it is formed in the edge of lower layer 
section 2a so that management 2b of an electrode 2 may result on an insulator layer 28. Moreover, the center 
section of the electrode 2 is avoided, an edge is covered, and the passivation film 30 is formed. The passivation 
film 30 can be formed with Si02, SiN, polyimide resin, etc. 

[0050] First, an electrode 2 is also covered to the field in which the 1 st field B 1 3, i.e., light sensing portion, and 
electrode 2 of the semi-conductor wafer 5 were formed, and a resist 32 is formed in it. As an approach of forming 
a resist 32, it is possible to use approaches, such as a spin coat method, a dipping method, and a spray coating 
method. A resist 32 may be a wrap thing about the part which is not etched at the etching process mentioned 
later, may be any of a photoresist, an electron beam resist, and X ray resist, and may be any of a positive type or 
a negative mold. The resist 32 used with this operation gestalt is a photoresist of a positive type. After coating, in 
order to make it a resist 32 not adhere to other members, it is prebaked and flies a solvent 
[0051] Subsequently, as shown in drawing 6 (B), patterning of the resist 32 is carried out. In detail, a mask is 
arranged on a resist 32 and energy is irradiated. Energy changes with properties of a resist 32 and any of light, an 
electron ray, and an X-ray may be used for it. With this operation gestalt, it exposes using a photoresist 32. The 
configuration of a mask is decided by the patterning configuration and turns into a reversal configuration by 
whether a resist 32 is a positive type or it is a negative, mold. 

[0052] Postbake of the resist 32 is developed and carried out after exposure. The opening 34 to which the center 
section of the electrode 2 is exposed is formed in the resist 32 by which patterning was carried out. 
[0053] The center section of the electrode 2 exposed by the opening 34 of a resist 32 as shown in drawing 6 (C) 
is etched. It is desirable to apply dry etching to etching. Dry etching may be reactive ion etching (RIE). Moreover, 
wet etching may be applied as etching. In this way, a hole 36 is formed in the center section (part except an edge) 
of the electrode 2. A hole 36 is formed in the location used as the through hole 4 explained by above-mentioned 
drawing 1 . In detail, a hole 36 is almost the same as the open end of a. through hole 4, or is formed in the 
magnitude beyond it, and is open for free passage with a through hole 4. 

[0054] And after exfoliating a resist 32, insulator layers 38 and 40 are formed in : the. opposite hand (2nd field A 
idde).thfi.side.X1 st^ 

drawing 6 (D). Insulator layers 38 and 40 may be silicon oxide and a nitride, and can be formed, by chemical vapor 
deposition (CVD). The insulator layer 38 by the side of the 1st field B is a wrap about an electrode 2 and the 
passivation film 30. Since the hole 36 is formed in the electrode 2, for an insulator layer 38, the interior of a hole 
36 (an internal surface and exposed insulator layer 16) is also a wrap. 

[0055] Subsequently, as shown in drawing 6 (E), after forming resists 42 and 44 in the 1st [ of the semi-conductor 
wafer 5 ] field B, and 2nd field A side, patterning of these resists 42 and 44 is carried out, and openings 46 and 48 
are formed in the location used as the through hole 4 explained by above-mentioned drawing 1 . Opening 46 is 
formed inside the hole 36 of an electrode 2 so that an insulator layer 38 may exist between a hole 36 and opening 
46. Therefore, openings 46 and 48 expose a part of insulator layers 38 and 40. In addition, the content explaining 
the resist 32 which mentioned above formation of resists 42 and 44 and the approach of the patterning 
corresponds. After forming on the other hand (for example, resist 42) (to for example, the 1 st [ of the semi- 
conductor wafer 5 ] field B side) and prebaking among resists 42 and 44, another side (for example, resist 44) may 
be formed, and this may be prebaked. 

[0056] As shown in drawing 6 (F), a hole 50 is formed inside the hole 36 of an electrode 2, and a hole 52 is formed 
in insulator layers 1 6 and 38 at an insulator layer 40. 

[0057] As shown in drawing 6 (G), resists 42 and 44 are exfoliated. And as shown in drawing 7 (A), the part 
exposed in the holes 50 and 52 of the semi-conductor wafer 5 is etched. This part to etch is a part in which the 
light 'sensing portion 13 is~not formed, arid is formed with silicon. By this etching, the hollows 54 and 56 which are 
easy to recognize visually are formed in the front face of the semi-conductor wafer 5. Especially the configuration 
of hollows 54 and 56 is not limited, but may be a configuration to which the taper was given and may have the wall 
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surface vertical to a front face. Although etching is simple to apply wet etching, it may apply. dry etching. The 
configuration of hollows 54 and 56 is decided by the class of etching. 

[0058] As shown in drawing 7 (B), a stoma 58 (for example, diameter of about 20 micrometers) is formed in the 
semi-conductor wafer 5. A stoma 58 is a path smaller than the through hole 4 explained by above-mentioned 
drawing 1 , and is formed in the core of a through hole 4. Laser (for example, an YAG laser and a C02 laser) can 
be used for formation of a stoma 58. A laser beam can recognize and irradiate a location in the hollows 54 and 56 
mentioned above. A laser beam is irradiated only from one field of the semi-conductor wafer 5, a stoma 58 may 
be formed and a laser beam may be irradiated from both sides of the semi-conductor wafer 5 (or simultaneous 
[ Sequence ]). If a laser beam is irradiated from both sides, there is little effect which it has on the semi- 
conductor wafer 5. 

[0059] As shown in drawing 7 (C), a through hole 4 is formed in the semi-conductor wafer 5. A through hole 4 
makes the stoma 58 mentioned above expand, and is formed. For example, wet etching may be applied and the 
internal surface of a stoma 58 may be etched. As an etching reagent, the water solution (buffered ****) which 
mixed **** and **-ized ammonium may be used. 

[0060] Although the through hole 4 is formed so that an opening cross section may serve as the almost same 
path in all the parts of shaft orientations here, it may be formed in the configuration which has an open end and 
the pars intermedia (for example, about 40-50-micrometer diameter) where a path is larger than an open end for 
this through hole. Thus, if the path of the pars intermedia of a through hole is enlarged as much as possible, it will 
become easy to perform CVD and electroless deposition which are mentioned later. If a through hole 4 is formed 
in the shape of a straight like this example, lowering of the reinforcement of the semi-conductor wafer 5 by 
forming a through hole 4 can be suppressed. In addition, the through hole 4 may have the taper section which 
connects an open end arid pars intermedia. The taper section is also formed by expanding a stoma 58 by wet 
etching. 

[0061] Next, as shown in drawing 7 (D), an insulator layer 10 is formed in the internal surface of a through hole 4 
at least. CVD may be applied to formation of an insulator layer 10. An insulator layer 10 may be formed in fields 
other than the internal surface of a through hole 4. For example, an insulator layer 10 may be formed on an 
insulator layer 38 and 40. However, it is made for an insulator layer 10 not to close opening of a through hole 4. 
[0062] Next, as shown in drawing 7 (E), after forming a resist 64 so that one opening of the through hole 4 of the 
semi-conductor wafer 5 may be plugged up, patterning of the resist 64 is carried out and opening 68 is formed in 
the 1st [ of the semi-conductor wafer 5 ] field B side. In addition, a resist 66 may be formed also in the 2nd field 
A side when forming a resist 64. And resists 64 and 66 are prebaked. Formation of resists 64 and 66 and the 
approach of the patterning can apply the content explaining the resist 32 mentioned above. Although opening 68 
is formed above some electrodes [ at least ] 2, it has become [ that a part of resist 64 is left behind with as, and ] 

above th ei through. hole. 4. Jror~.example, opening: 68 is formed in..the--shape;x>£a jdng between -the JnniBr.-^i..^ . 

circumference of a wrap configuration/and ** in the open end of a through hole 4 at least with the periphery of a 
configuration which falls within the range of an electrode 2. In addition, the shape of a ring here may be a square 
ring-like, or may be a round-head ring-like. Opening 68 exposes a part of insulator layer 10. 
[0063] Subsequently, as shown in drawing 7 (F), insulator layers 10 and 38 are etched by using as a mask the 
resist 64 by which patterning was carried out, and some electrodes 2 are exposed. Since it, is the part which aims 
at electric connection, the large thing of a part [ exposing here ] is desirable. Then, as shown in drawing 7 (G), 
resists 64 and 66 are exfoliated. 

[0064] Next, in order to form a conductive layer, patterning is carried out and it prebakes, after forming a resist in 
the 1st [ of the semi-conductor wafer 5 ] field B, and 2nd field A side. Then, as shown in drawing 8 (A), a 
conductive layer 8 is formed in the field which is missing from the 2nd field A from the electrode 2 of the 1st field 
B, and also contains the internal surface (here insulator layer 10 front face in a through hole 4) of a through hole 
4. 

[0065] If the formation process of this conductive layer 8 is explained further in full detail, a resist (not shown) 
will be first formed in the 1st [ of the semi-conductor wafer 5 ] field B, and 2nd field A side. Since the resist by 
the side of the 1st field B is formed in the field where a level difference is large, it is desirable that it is what 
made the shape of a film beforehand (dry film). 

[0066] Subsequently, patterning of the resist by the side of the 1st [ of the semi-conductor wafer 5 ] field B and 
the 2nd field A is carried out, and the circuit pattern (not shown) which stands in a row in a through hole 4, 
opening (not shown) open for free passage, and this opening is formed. Opening by the side of the 1st field B 
exposes some electrodes 2. 
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' [0067] Next, the catalyst for electroless deposition (not shown) is given until it results on the exposed part of an 
electrode 2 from a through hole 4. Here, palladium is used as a catalyst. As the formation approach of a catalyst, 
the semi-conductor wafer 5 may be dipped in the mixed solution .containing palladium and tin, and only palladium 
may be prepared by processing from acids, such as a hydrochloric acid, after that. Or by dipping the semi- 
conductor wafer 5 in a tin chloride solution, tin ion (reducing agent) is made to adsorb, after that, the semi- 
conductor wafer 5 may be dipped in a palladium-chloride solution, palladium ion may be returned with tin ion 
(reducing agent), and a palladium nucleus (catalyst) may be deposited. 

[0068] Or a catalyst may be directly established with an Inkjet method. According to the ink jet method, it is. 
possible to prepare a high speed and ink economically without futility by applying the technique put in practical 
use for ink jet printers. The ink jet head was put in practical use for example, for ink jet printers, the piezo jet 
type using a piezoelectric device or its bubble jet (trademark) type using the electric thermal-conversion object 
as an energy generation component is usable, and regurgitation area and a regurgitation pattern can be set as 
arbitration. This enables it to form an electric connection, without [ without it performs a regist patterning 
process and a resist exfoliation process, and ] performing an etching process, when forming a metal layer in the 
whole surface. 

[0069] Subsequently, the resist by the side of the 1st [ of the semi-conductor wafer 5 ] field B and the 2nd field 
A is exfoliated. By exfoliating a resist, a catalyst can be prepared only in a field to form an electric connection in. 
At the time of exfoliation of a resist, ultraviolet rays may be irradiated, it may dip in a weak alkaline solution, and 
you may exfoliate a resist. A resist can be exfoliated easily and certainly by this. 

[0070] In addition, although the catalyst is exposed to the formation field of an electric connection by establishing 
a catalyst after patternizing a resist here, and exfoliating a resist after that, it does not restrict to this. For 
example, after preparing a catalyst in the whole surface, a catalyst may be exposed to the formation field of a 
connection electric as a result by patternizing and preparing a resist except for the formation field of an electric 
connection. In this case, a resist is exfoliated after finishing formation of an electric connection. 
[0071] Next/the above-mentioned conductive layer 8 is formed in. the field which a catalyst exposes by 
electroless deposition. In addition, the catalyst is prepared in the internal-surface [ of a through hole 4 ] (here 
front face of insulator layer 10), 1st [ of the semi-conductor wafer 5 ] field B, and 2nd field A side. Therefore, a 
conductive layer 8 is continuously formed through a through hole 4 in the 1st [ of the semi-conductor wafer 5 ] 
field B, and 2nd field A side. Moreover, the laminating of the conductive layer 8 is carried out on an electrode 2. 
[0072] As an ingredient of a conductive layer 8, nickel, Au t nickel+Au, Cu, nickel+Cu, or nickel+Au+Cu can be used. 
For example, coppering liquid is used, the copper ion in a solution is returned by using as a nucleus the palladium 
which is a catalyst and copper (conductive layer 8) is deposited. In addition, two or more metals (for example, 
nickel+Cu, nickel+Au+Cu) of a different kind may be used as an electrical conducting material for forming a 
.^.conductive — — 

[0073] A weak alkaline coppering solution may be used for electroless deposition. PBt570. (manufacture name: 
Ebara you G light incorporated company) which comes to mixPB-570MU [ for example, ], PB-570A, PB-570B, 
and PB-570C and PB-570S as weak alkaline (pH9 neighborhood) coppering may be used. According to this, since 
coppering liquid is alkalescence, even if an electrode 2 is aluminum,. for example, breakage done to it can be 
lessened. 

[0074] Or if the^conductive layer which is not illustrated on the front face of an electrode 2 is formed and an 
electrode 2 is protected, the activity of the solution of strong-base nature will also become possible, a conductive 
layer 8 may come out further, and there may be, or the number of them may be [ two or more ]. For example, a 
conductive layer 8 may be formed by the bilayer of nickel and gold. As an approach of forming a conductive layer 
8 with nickel, beforehand, on an electrode 2, zincate processing may be performed, the front face on aluminum 
may be permuted by zinc, it may be immersed into electroless-nickel-platihg liquid after that, and nickel may be 
deposited through the substitution reaction of zinc and nickel. Or aluminum may be dipped in the palladium 
solution which adsorbs selectively only on aluminum, it may dip into e I ectrol ess-nickel-plating liquid after that, 
and the coat of nickel may be deposited by using palladium as a nucleus. Although a conductive layer 8 may be 
formed only with nickel, it may dip into non-electrolyzed liquid gilding further, and a golden coat may be further 
formed on the surface of nickel. Electrical installation with a conductive layer 8 can be made still more reliable by 
forming a golden coat. 

[0075] Although all the examples mentioned above are the formation approaches of the conductive layer 8 which 
used the wet method (plating), the approach which combined the approach using the dry process (spatter etc.) 
currently conventionally performed as the other formation approaches or dry process, and a wet method may be 
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adopted. 

[0076] In addition, as for the periphery part of the through hole 4 which serves as an electric connection by the 
side of the 2nd field A In a conductive layer 8, it is desirable to form a conductive layer thickly (for example, about 
5 micrometers or more). 

[0077] It is set to plinth 8a (refer to drawing 8 (A)) to form a conductive layer 8 of the above process, and for a 
part of conductive layer 8 form a pewter ball in the 2nd field A. 

[0078] The formation process of a pewter ball forms the pewter ball 24 used as an external electrode on plinth 8a, 
as shown in drawing 8 (B). Formation of the pewter ball 24 forms the pewter used as a pewter ball in the shape of 
a thick layer on plinth 8a first. The thickness of this pewter is decided by the amount of pewters corresponding to 
the diameter of a ball demanded at the time of subsequent pewter ball formation. The layer of a pewter is formed 
of electrolytic plating, printing, etc. Then, by the wet back, it is made the shape of a ball more than a semi-sphere, 
and considers as the pewter ball 24. Here, the wet back means carrying out a reflow and forming an abbreviation 
semi-sphere-like bump, after forming pewter material in an external electrode formation location. 
[0079] The semi-conductor wafer 5 which has two or more semiconductor devices 3 shown in drawing 2 as 
mentioned above is obtained. 

[0080] Optical glass 9 (light transmission nature member) may be formed in the semi-conductor wafer 5. For 
example, as shown in drawing 2 , the optical glass 9 with which the dicing line Lb of the same pattern as the dicing 
line La of the semi-conductor wafer 5 was formed in the front face B of the semi-conductor wafer 5, i.e., the 1st 
field of a semiconductor device 3, by the shape of the semi-conductor wafer 5 and abbreviation isomorphism is 
stuck with the adhesives 1 1 which consist of transparence resin or low melting glass/after performing alignment 
of the mutual dicing lines La and Lb. Then; the photo detector 1 shown in drawing 1 is obtained by cutting both 
the semi conductor wafer 5 and optical glass 9 along the dicing lines La and Lb. 

[0081] Thus, in this operation gestalt, a conductive layer 8 is formed covering the 2nd field A which counters it 
from the 1 st near field B in which the through hole 4 was formed in each semiconductor device 3 of the semi- 
conductor wafer 5, and the light sensing portion 13 of a semiconductor device 3 was formed including the internal 
surface of the through hole 4. Electrical installation with the exterior of a photo detector 1 can be performed to 
the 2nd field A using the conductive layer 8 which carried out extension formation. For this reason, since the 
ceramic package for forming an external electrode like before etc. becomes unnecessary, it becomes possible 
[ lowering cost ] and it becomes easy by reducing a component-side product substantially further to high- 
density-assembly-ize it. Moreover, since attachment of optical glass 9 is performed in the phase of the semi- 
conductor wafer 5 before cutting each semiconductor device 3 to the piece of an individual, a production process 
is simplified and particle management also becomes unnecessary. 

[0082] Next, it explains, referring to drawing 1 about the 2nd manufacture approach of the photo detector 1 
^mentioned a hm/* h a Q^H_ nn process .drawing.Ql .drawing..3 -^ drawing. 5 . Jn. addition^cr^ation4)rocedures^sucK,as: a^. - 
conductive layer 8, can apply the content explained by above-mentioned drawing 6 - drawing 8 . Therefore, it 
explains from the phase where the semi-conductor wafer 5 which has a semiconductor device 3 here was 
obtained. 

[0083] (The 2nd manufacture approach) please conduct electrical-characteristics inspection for each 
semiconductor device 3 of the semi-conductor wafer 5 shown in drawing 3 first using an LSI circuit tester and a 
wafer prober, judge a quality, and judge with a defect — it shifts, that semiconductor device 3 is resembled, and 
"BAD" mark 3a is attached like drawing 4 . The approach using ink or laser as the approach of marking of "BAD" 
mark 3a and a wafer map (a computer memorizes the information on an excellent article or a defective) are used. 
[0084] Subsequently, as shown in drawing 5 , respectively, the optical glass of the piece of an individual, i.e., 
optical-glass chip 9b, is stuck on the 1 st field B of the semiconductor device 3 judged to be an excellent article 
with the adhesives 1 1 which consist of transparence resin or low melting glass. Then, the photo detector 1 shown 
in drawing 1 is obtained by cutting the semi-conductor wafer 5 along the dicing line La. 

[0085] Thus, also in this manufacture approach, since attachment of optical-glass chip 9b is performed in the 
phase of the semi-conductor wafer 5 before cutting each semiconductor device 3 to the piece of an individual, a 
production process is simplified. 

[0086] Moreover, since the ceramic package for forming an external electrode like before etc. becomes 
unnecessary, it becomes possible [ lowering cost ] and it becomes easy by reducing a component-side product 
substantially further to high-density-assembly-ize it. 

[0087] Moreover, since he is trying to stick optical-glass chip 9b on the 1st field B of the semiconductor device 3 
judged to be the excellent article of the semi-conductor wafer 5, optical-glass chip 9b is not stuck on the light- 
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receiving chip formation section 3 of a defective, there is no futility of optical-glass chip 9b, and the yield 
improves. 

[0088] Or after cutting the semi-conductor wafer 5 every semiconductor device 3, please judge with an excellent 
article, it shifts and optical-glass chip 9b may be stuck on the 1st field B of that semiconductor device 3. 
[0089] (Operation gestalt 2.) Drawing 9 is the sectional view expanding and showing the photo detector 
concerning the 2nd operation gestalt of this invention, and has given the same sign to the same part as drawing 1 
of the above-mentioned 1 st operation gestalt among drawing. In addition, in explanation, above-mentioned drawing 
2 - drawing 7 (G) shall be referred to. 

[0090] The photo detector 100 concerning this operation gestalt may also perform the packaging on wafer level. 
Moreover, after sticking optical-glass chip 109b on each semiconductor device 3 which cut each semiconductor 
device 3 (refer to drawing 2 ) after attachment to the piece of an individual, and could be obtained in optical-glass 
109a (light transmission nature member), or was judged to be an excellent article, a photo detector 100 cuts one 
semiconductor device 3 (refer to drawing 5 ) of the excellent articles to the piece of an individual, and may be 
obtained. In addition, optical-glass 109a (or optical-glass chip 109b) may be cover glass of a wrap sake about the 
light sensing portion 13 of a semiconductor chip 6. 

[0091] A photo detector 100 consists of a semiconductor chip 6 which has the electrode 2 electrically connected 
with the light sensing portion 1 3 in the 1 st field B in which the light sensing portion 1 3 was formed like drawing 9 . 
It is as the 1st operation gestalt having already explained the semiconductor chip 6. 
[0092] A photo detector 100 has the stress relaxation layer 20 selectively formed in the 2nd field A of a 
semiconductor chip 6. And it is formed on the stress relaxation layer 20 from the electrode 2 including the 
internal surface of a through hole 4, applying a conductive layer 8. A photo detector 100 may have the pewter ball 
24 into the part formed on the stress relaxation layer 20 among conductive layers 8. That is, the part formed on 
the stress relaxation layer 20 among conductive layers 8 serves as the plinth 22 for forming the pewter ball 24 
used as an external electrode. Moreover, a photo detector 100 may have the protective coat 26 which is formed 
for the purpose of the protection and the dampproof improvement in the 2nd field A, . and consists the part except 
the pewter ball 24 of a wrap solder resist layer, and optical-glass. 109a (or optical-glass chip 109b) stuck on the 
1st field B of a semiconductor chip 6 by the adhesives 11 which consist of transparence resin or low melting 
glass. In addition, although the whole surface mentions as the example what is stuck on the light sensing portion 
1 3, optical-glass 109a (or optical-glass chip 109b) may not be restricted to this, and it may be stuck also here so 
that the periphery may surround a light sensing portion 1 3. About the other configuration, the content explained 
by above-mentioned drawing 1 is applicable. 

[0093] Next, the manufacture approach of the photo detector 100 mentioned above is explained. Also in this 
example, it divides roughly as mentioned above, and there are two kinds of manufacture approaches. After one 
perforrns-alignment^of the mutual, dicing.lines La and Lbi ^ 

semi-conductor wafer 5:and abbreviation isomorphism and by which- the dicing line Lb of the same pattern as the. 
dicing line La of the semi-conductor wafer 5 was formed in the field of the side which has, the front face 3, i.e., 
the semiconductor device, of the semi-conductor wafer 5, with the adhesives 1 1 which consist of transparence 
resin or low melting glass (refer to drawing 2 ). Then, it is the approach of obtaining the photo detector 100 shown 
in drawing 9 by cutting both the semi-conductor wafer 5 and optical-glass 109a along the dicing lines La and Lb. 
Moreover, other one conducts electrical-characteristics inspection for each semiconductor device 3 of the semi- 
conductor wafer 5 using an LSI circuit tester and a wafer prober, it judges a quality, attaches "BAD" mark 3a to 
the defect light-receiving chip formation section, and sticks optical-glass chip 109b on the 1st field B of the 
light-receiving chip formation section 3 judged to be an excellent article with the adhesives 1 1 which consist of 
transparence resin or low melting glass, respectively (refer to drawing 3 - drawing 5 ). Then, it is the approach of 
obtaining the photo detector 100 shown in drawing 9 by cutting the semi-conductor wafer 5 along the dicing line 
La. 

[0094] Although a semiconductor chip 6 is created through the process of drawing 6 (A) - drawing 7 (G) and 
drawing 10 (A) - drawing 1 1 (C), it can apply the content explained with the above-mentioned operation gestalt 1 
as it is about a process ( drawing 6 (A) - drawing 7 (G)) until it forms a through hole 4. Therefore, it explains here 
focusing on the process after through hole 4 formation ( drawing 10 (A) - drawing 1 1 (C)). 
[0095] First, a through hole 4 is formed in each semiconductor device 3 like drawing 7 (G), photosensitive 
polyimide resin is applied to the 2nd field A of the semi-conductor wafer 5 with which some electrodes 2 were 
exposed like drawing 10 (A), and the resin layer 70 is formed in it "by for example, spin coating method." It is 
desirable the range of 1-100 micrometers and that the resin layer 70 is formed by the thickness of about 10 
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micrometers still more preferably. In addition, in a spin coating method, since there is much polyimide resin which 
becomes useless, the equipment which carries out the regurgitation of the polyimide resin to band-like with a 
pump may be used; As such equipment, there is an FAS ultraprecise regurgitation mold coating system (refer to 
U.S. Pat. No. 4696885) by the FAS company etc. In addition, this resin layer 70 has a function as a stress 
relaxation layer 20 explained by above-mentioned drawing 9 

[0096] Subsequently, it leaves and removes like drawing 1 0 (B) f the part 20, i.e., the stress relaxation layer, which 
serves as a plinth of the below-mentioned relocation wiring by exposure, development, and baking processing in 
the resin layer 70. 

[0097] In addition, although the case where photosensitive polyimide resin was used for the resin which serves as 
the stress relaxation layer 20 here was mentioned as the example and explained, resin without photosensitivity 
may be used. For example, silicon denaturation polyimide resin, an epoxy resin, a silicon modified epoxy resin, etc. 
have the good Young's modulus when solidifying to use the construction material which can achieve work of 
stress relaxation low (1x1010Pa or less). When nonphotosensitivity resin is used, a predetermined configuration is 
made to form through a photograph process using a photoresist after that. 

[0098] Next, in order to form a conductive layer, patterning is carried out and it prebakes, after forming a resist in 
the 1st [ of the semi-conductor wafer 5 ] field B, and 2nd field A side. Then, as shown in drawing 1 0 (C), a 
conductive layer 8 is formed in the field which is missing from the 2nd field A from the electrode 2 of the 1st field 
B, and has the wrap plinth 22 for the front face of the relocation wiring 18 and the stress relaxation layer 20 in 
the 2nd field A side, and also contains the internal surface (here insulator layer 10 front face in a through hole 4) 
of a through hole 4. About the detail of the formation process except the pattern of this conductive layer 8, the 
content explained using above-mentioned drawing 8 (A) and above-mentioned drawing 8 (B) of the operation 
gestalt 1 is applicable. 

[0099] In addition, as for the plinth 22 which serves as an electric connection by the side of the 2nd field A, it is 
desirable to form a conductive layer thickly (for example, about 5 micrometers or more). 

[0100] It becomes the plinth 22 for a bonnet and this part to form a pewter ball about the front face of the stress 
relaxation layer 20 in which the conductive layer 8 was formed in of the above process, a part of conductive layer 
8 formed the relocation wiring 18 in in the 2nd field A, and the end of the relocation wiring 18 was formed by resin, 
such as polyimide. 

[0101] The formation process of a pewter ball forms the photosensitive solder resist layer used as a protective 
coat 26 by spreading, as first shown in drawing 1 1 (A) all over the 2nd [ of the semi-conductor wafer 5 ] field A 
side. 

[0102] And exposure, development, and baking processing are performed, and as shown in drawing 1 1 (B), the field 
of the part which has covered the plinth 22 among solder resist layers is removed. In this way, the left-behind 
. solder, resist Jayer serv.es.as the ^protective :coat.26-aiming .at-protectioruof the. 2nd Jield A .when becomings - 
photo detector 100 ( drawing 9 ) eventually, and-further dampproof improvement as antioxidizing film. 
[0103] Then, as shown in drawing 1 1 (C), the pewter ball 24 used as an external electrode is formed on a plinth 22. 
Formation of the pewter ball 24 forms the pewter used as a pewter ball in the shape of a thick layer on a plinth 22 
first. The thickness of this pewter is decided by the amount of pewters corresponding to the diameter of a ball 
demanded at the time of subsequent pewter ball formation. The layer of a pewter is formed of electrolytic plating, 
printing, etc. Then, by the wet back, it is made the shape of a ball more than a semi-sphere, and considers as the 
pewter ball 24. 

[0104] The semi-conductor wafer 5 which has two or more semiconductor devices 3 as shown in drawing 1 or 
drawing 3 as mentioned above is obtained. And when according to the semiconductor device 3 of the semi- 
conductor wafer 5 formed by doing in this way this is cut by the piece of an individual and becomes a photo 
detector 1 00 ( drawing 9 ) eventually, the stress by the difference of the coefficient of thermal expanision 
between the circuit board (not shown) and a semiconductor chip 6 is eased by the stress relaxation layer 20 
which consists of resin. 

[0105] Thus, in this operation gestalt, the stress relaxation layer 20 is selectively formed in the 2nd [ of each 
semiconductor device 3 of the semi-conductor wafer 5 ] field A side. And it is formed on the stress relaxation 
layer 20 from an electrode 2 including the internal surface of a through hole 4, applying a conductive layer 8. Also 
in the gestalt of this operation, electrical installation with the exterior of a photo detector 100 can be performed 
even on the stress relaxation layer 20 of the 2nd field A using the conductive layer 8 (relocation wiring 18) which 
carried out extension formation. Therefore, there is an advantage that the stress by the difference of the 
coefficient of thermal expansion between the circuit board (not shown) and a semiconductor chip 6 is eased 
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' besides the effectiveness explained with the 1st operation gestalt by the stress relaxation layer 20 which consists 
of resin. 

[0106] In addition, the optical glass of the piece of an individual may be stuck on the light-rreceiving chip 
beforehand cut by the piece of an individual as other manufacture approaches of a photo detector. 
[0107] Drawing 12 is drawing showing the photo detector concerning the modification of the gestalt of this 
operation. A photo detector 300 contains a light filter 104 and a micro lens 106 in the above-mentioned photo 
detector 100 (refer to drawing 9 ) further. A light filter 104 and a micro lens 106 are formed in the. 1st field B side. 
[0108] In the example shown in drawing 12 . the light filter 104 is directly formed in the field in which the light 
sensing portion 13 of a semiconductor chip 6 was formed. A light filter 104 may be formed in each semiconductor 
device in the state of a semi-conductor wafer. According to this, since a light filter 104 can be collectively formed 
in a semi-conductor wafer, it excels in productive efficiency. Or you may form in each semiconductor chip 6 after 
cutting to **+*. Moreover, the formation approach of a light filter 104 may be formed by the staining technique 
which dyes the clear layer which it was not limited, for example, was formed beforehand, and may be formed by 
the pigment method which applies what distributed the pigment. In addition, with the application of a 
photolithography technique, patterning of the light filter 104 may be carried out to a predetermined configuration, 
and it may carry out patterning by print processes. If a light filter 104 is directly formed on a semiconductor chip 
6, it is not necessary to form a light filter in optical-glass 109a (or opticalrglass chip 109b). 
[0109] In the example shown in drawing 12 , two or more micro lenses (convex lens) 106 are arranged in the 
shape of an array by the 1st field B side. A micro lens 106 is arranged so that it may correspond to each pixel 
electrode (each light sensing portion 13) and 1 to 1. By this, the light which passes to each light sensing portion 

13 can be extracted; In addition, a micro lens 106 is formed by glass, resin (plastics), etc 

[01 10] A light filter 104 may be formed in the front face of optical-glass 109a (or optical-glass chip 109b) apart 
from the example shown in drawing 12 (refer to the 1st operation gestalt). Or a light filter 104 may be formed 
between optical-glass 109a (or optical-glass chip 109b), and a micro lens 106 and **. 

[01 1 1] Moreover, in the example shown in drawing 12 . either a light filter104 or the micro lens 106 may be 
omitted. For example, when a light filter 104 is omitted, the function of a light filter may be given to a micro lens 
106. 

[01 12] In addition, a light filter 104 and a micro lens 106 can already be formed with the application of the well 
known approach. 

[01 1 3] (Operation gestalt 3.) Drawing 13 - drawing 15 (B) are drawings showing the electronic equipment 
containing the photo detector (a light corpuscle child's example) concerning the gestalt of operation of this 
invention. Specifically, this electronic equipment may be image pick-up equipment containing various kinds of 
image sensors etc. 

- .*l0i. J .4l,The,pecsonaLcomputei:iQ00. whicb.haSulheJrnage,pickrup sectionJJ.QO and.a.display-1200 is.shownJn 
drawing 13 . This personal computer 1000 catches a photographic subject image in the image pick-up section. 
1 100. and after it changes a lightwave signal into an electrical signal by the above-mentioned photo detector, it 
displays the image based on that electrical signal on a display 1200. According to this, since the small photo 
detector is mounted, the electronic equipment of small and high accumulation can be offered. 
[01 15] As an example of other electronic equipment, the digital camera 2000 equipped with the image pick-up 
section 2100 is shown in drawing 14 , and the cellular phone 3000 equipped with the image pick-up section 31 00 
and a display 3200 is shown in drawing 1 5 (A) and drawing 15 (B). 

[Translation done.] 
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2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



- 13 - 



[Brief Description of the Drawings] 

fDrawing 1] Drawing 1 is the sectional view expanding and showing the photo detector concerning the 1st 
operation gestalt of this invention. f 

fDrawing 2] Drawing 2 is the explanatory view of the 1st manufacture approach of the photo detector concerning 
the 1st operation gestalt of this invention. 

fDrawing 3] Drawing 3 is process drawing of the 2nd manufacture approach of the photo detector concerning the 
1st operation gestalt of this invention. 

fDrawing 4] Drawing 4 is process drawing of the 2nd manufacture approach of the photo detector concerning the 
1 st operation gestalt of this invention. 

fDrawing 5] Drawing 5 is process drawing of the 2nd manufacture approach of the photo detector concerning the 
1st operation gestalt of this invention. 

fDrawing 6] Drawing 6 (A) - drawing 6 (G) are process drawings of the manufacture approach of the photo 
detector concerning the 1 st operation gestalt of this invention. 

[Drawing 7] Drawing 7 (A) - drawing 7 (G) are process drawings of the manufacture approach of the base of the 
photo detector concerning the 1 st operation gestalt of this invention. 

fDrawing 8] Drawing 8 (A) and drawing 8 (B) are process drawings of the manufacture approach of the photo 
detector concerning the 1st operation gestalt of this invention. 

fDrawing 9] Drawing 9 is the sectional view expanding and showing the photo detector concerning the 2nd 
operation gestalt of this invention. 

fDrawing 1 0] Drawing 1 0 (A) - drawing 1 0 (G) are process drawings of the manufacture approach of the photo 
detector concerning the 2nd operation gestalt of this invention. 

fDrawing 1 1] Drawing 1 1 (A) - drawing 1 1 (C) are process drawings of the manufacture approach of the photo 
detector concerning the 2nd operation gestalt of this invention. 

[Drawing 1 2] Drawing 1 2 is the sectional view expanding and showing the photo detector concerning the 
modification of the 2nd operation gestalt of this invention. 

[Drawing 1 3] Drawing 13 is drawing showing the electronic equipment concerning the gestalt of operation of this 
invention. 

fDrawing 1 4] Drawing 1 4 is drawing showing the electronic equipment concerning the gestalt of operation of this 
invention. 

fDrawing 1 5] Drawing 1 5 (A) and drawing 1 5 (B) are drawings showing the electronic equipment concerning the 
gestalt of operation of this invention. 

fDrawing 1 6] Drawing 1 6 is the sectional view expanding and showing the conventional photo detector package. 

v*=w . [Description^of . Notations], j.^-j..*. ,,- ^-^-.Xu&^i..****.^*-. ' c — *-=■ — 

1,100.300 Photo detector • 

3 Semiconductor Device 
3a "BAD" mark 

4 Through Hole 

5 Semi-conductor Wafer 

6 Semiconductor Chip 

8 Conductive Layer 

9 9a Optical glass 

9b Optical-glass chip (optical glass of the piece of an individual) 

1 3 Light Sensing Portion 

La, Lb Dicing line 

A The 2nd field 

B The 1st field 

20 Stress Relaxation Layer 

24 Pewter Ball (External Electrode) 

102,104 Light filter 

106 Micro Lens 
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[0.0 6 4] Ifeiw i»«Jl*»riii-5yt»»C» .&m#9 [0 0 7 0] **J, r ^TfiUv 5 ^ h^^.-^btfc 

3i/v5©*-i©aBB«i*2©'iiA«»c^^hSrJ»rii. HfcttdttrRlt, Sr^HM"* r. t K «t 

8 (A) fc*^Ji.5IC, *.'l©ii-B©.««2d»e>*2©. ihK15t©.T.|tftV>. «*£ v *p*£lBfc 

4^©wi o*i) *t>istrmmzmnm8ZMf& ^x^-^tvxnm^t\cx^x. 

[ 0.0 6 5 ] r ©ijimS 8 ©3#J*xmSrR{'f|xSi-^ ■ «J^W(6IH»«?»J**>k*?tl*K US?* h Sr 

t % ,4i*^«:^^/N5..(P^l-<DffiB{BSiil2.©ffiAfia £"]ffl£1-<5. . 

tu^F (B^Lfc^)- «n„.fi OBB*©" 20 [007,1] MPgat5«l:,«iS^ 

Jta5t4©rtfl£ffi (rr^f±jft<W»i-0.oiSffi) i« ¥ 
^fls^^>5Q^.l<DSB{BilS^^2cDffiA{|!Jt, KB* 
l*feivC.W>.$* L^ot, *Mtj|8ti:* 
5 ©31 l.roffi BfflJl fc-JR 2 ©ffi Aft!) t ^ilft 4 Sr^ LT 

aB»w»-»ift-*Ji<s. •* 8 i±, ms 2 ±tc^f 

[0 0 7 2] m%m8.<OUnk^X: Ni v Au, Ni 
..[0,0 6 7] &fc&}Jt»MrtH&^2 ©fctttfMhhfc ..viAu,. C,u < ,N. i + Qvl, N.u+.Au.+ Cu©V^ 

' &Xtemir&^b\Z£^X/<7iZ#/*<n*&&rt'Zi>& (flilJNi+Cu, Ni+Au + Cu) Sfffi^TtJ: 

^iKl*olC^X^*>" (3?5£»J) [00:7 3] y,*.<DX*>\Z-> mTf\>.*.V H<Z>m 

(it5cjW) Klj5-!9 ^i?*** *>*a7C iE) <nm* y*b UT.0O*.fi» PB-5 7 0.MU, PB 
•**rffi£-£.T<>.J^V' •• ' -, 5 7.0 A v P B - 5 7 t 0 B ,..iP B - 5 7 0 G> P B - 

[00 6 8 ] .fc3^ttxj-tti«tfr\ -A V-9 5?*.s? h^Cfc 40: 5 7 ft«-..tr«* P B~ 5 7.0, 

Kit, -A ist'S* y Y-?.». is*.m\znmiti*i1tim*<-' Ji*. -y *«*si8-^*y ^Xh^<DX. Mx.l$m,* 

HAWS^y h-y"V >*mznmk£.ftfri><OX. JE • ■ 1 00-7 4 ] *5>>fi,- «fi2.0X9K:^L4:v^^!c 
m^SrfflV^f^y.^ois/ hfA^-b-Z^ti**^ , ■ . IS:r*btti'2.*rit}iitfv ; »7;v^y.'tt©gl; 
*c%.£M=f-h \^X9MMW&fo*'^>tb<J.^s* y V <D&.m%>*iMt ^®Sr8*;f±— S^fe;o-T t>^^* 

^stta^^-^fitt*^^ 6 , :ii»rft , ?»8.' - • -*^m^.t-.«i-J:^V:^W8o*=>^^^i-5- 



.[.0 0 6 6] ^^t?, ^^^^^/N5©Bl©ffiBiR!li: , 
W> 2 ©ffiAft!]© l"^ b Sr><^— =• t-X, : Mil^4 

t jgai"5 H p at t't.- ©M p 

i<. (la^LftvO $:?F^-r5. .^1©®B : . 
[W©BB.PtI5»4; SM2©--§CSrSm$* ; 5o 
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= ?A±0*K£Hf&lc1t&U *©«fc:*M»W 
JS*a-C=y^rA'S:*6«U-Ct>J:'v\ t>L-<tt', TA'S 

[oo'75] «raufc«»±^T»scsc-(«>o#) 

t1)J:v\ • • 

[0 0 7 6] fc*5, *«Ji8fc43»t5JIS2©ffiA«0« 

< (W*.tfJfi 5 m mEA±) T^fti"* n t #$f* U\, 
[0 0 7 7] SAltWXSfc £9 ««« 8 asj&JfcSiv « 

i-5fc«)W&M8 a (B8 (A) #fig) tt£Z>o 
[0 0 7 8] /n^*— A-©^IIIi, 1218 (B) 

— A-2 4*1&f&-t 5. ^yy#^V2 4©JF2f&te, Si* 

•5c. '>v#©Jif±». IlS/y^WSCJ: 9ff2j&£ft. 

tttc.L-T, Av^#— yv ! 2 4 i-f5. '^y h 

/<y* ttts ^>>ytt*tVnWmMj&tiLfflzMl& Ufc^ 

5 o ' • • : • 

[0 0 79] £Lb© «fc El 2 fc*-*-*K©*N* 

[0 0 8 0] ^>7i^5t)tf#7^9 (ftigiitt 

\z y *m#t=-^5kVl&mMViX', ¥m#i?^s<oy 

-f VL a , L b ©ffi«4:fc**tTo-Ci"»baiH»IB*/t : - 
tt©Sk£# 7 * A» b fc 1 1 fv <fc 9 Hi; 9 Wtt 5. 

5 h%^1iy * 9 &#}c«l»fi-5 i t "C. EI 1 

[0 0 8 1 ] r©«t5tci, *HJS^JCfcVNttt, ¥8* 

5 ©# Witts? 3 fc jra'Jt 4«j& u -t© 



(8) 

?{JjSfcSix*:flS©JBl'©ffiB*»fe-t^»i^-t-5jB2<DE 

mm Ltff 5 r t *sic?# s 6 r.©fc*. 5 *^ 

r £ i 9 . 
©^#:-7^/> 5 ©®F£T-)t##^ ^9©W9 ttlttffr 

I o b 8 2 ] tftid, atta L^g^m? i <om 2 ©Mat* 

hu^©I2I 6 ~EI'8 fci t) msj Ufcrt^Srigffli-S .r t & 

[0 0 8 3] (» 2 ©M5t*fe) £1\ H 3TT*i-aMI 
fr^x^SfD^S^aJr, L S I 7"7*& t ^7^/^ 

U ^^t^$nfc^TH^©^*»«^-3l'^, El 
4©J;5»- "BAD" 3 a Sr#<t5o "BAD" 

[0 0 8 4] &l^T\ S n n pi:¥lJ^^^fc^*fr*^3© 
iKDffiB©^:, -tH^EI 5 izm-t X b \zmY\<n>% 

[0 0 8 5] r©± 51^ *»3i*jfefc*iV^-Cl>,-«-¥ 
^Sl^ 3 Srfl>tlJ:«lWi-5Kr©**#^^ 5 ©©PS?. 
•C^7Xf y/9 b©fl£ 9 ft 

[0086]ffc; «*©J: 5-*^»m«Sr»^-|-Sfc 

40 [0 0 8 7] Sfc, ,^ft:>73i/N 5. ©&&£¥!];££ ft*: 
3©f 1 ©SB \Z<r>7f.y%^fS7^?f- ^79 
• b£&9Wt3£5teUT^5©-C> ^ftp D p©S3t^-> 

t < , y 7? 9 b ©Mitd^te < , . 

9#|6j±1-3 e v 
[0 0 8 8] fc5'v-^r±» ^#!>^ 5 Sr-^ft^ft©^ 

■ Afpi:*iJ^$Hfe^-fft^©¥^jll^-3©^l© 

so [0 0 8 9] (9dfcJ*tt2 . ) El 9'»±*«M©JB 2 
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15 1J 

fv W34©J|lllOt»li«?Hl-ilBI^W^'K:ta:|BJ— ff* . 9*^5t*f^7^1 0 9 a Sr#fc«D»M-5 - t 

SrttLTfcSo 4*» tftPJlcfcfc-oTIi, M5£©I2I2~ ^, H9.fc*i^t^t*^l 0 0 «r»5#ifeT?*>3. £fc 
H 7 <G) «0-.ott» iN»*!>ai/N5©#4|s»»*^-3t» LS 

[00 90] #3**flSJ»U:«3£3te*T-l 00t, ^© I 7~?>9 t — >^^V^Tf&^£fa i l$ttt£3£ : £rtT 

^^^-.^y^^x^^v^fct^-efooXt ir\-JM?fc¥l£U 'FAft^y^jWBfc" BAD" 

<fcV\ *fc,- OOlt dMttf?* 10 9a 3 a &fi£W£3;KfcSjfc^y7TOJ*«B 

OtSatf-fflW) SrW9W-»t«© ! S-im»#:* : ?-3 (1212 3©«1 ©ffiB.©^> :-tH-Pix*^7^^y^ 1 0 

#flg) •fcH>iK:«IK-UTl»fe*tfct>?)-C*>oT.t>J:< » . 9.b*raWIB*fctt«K*^.9^*»b**««?ill l 

Xf-yiri 0 9 b*rK'9Wt-*:*fc, .^©^1*^© y^y-f yL ; a tfiot*»#!>x/N5 5r»?>Ct 

!&MHt*3 (I5#i) Sr<@>i-^»TbT#6>nfc 1 b . H 9 m*"*-SJt*-?-.l 0 0*r#3#8rc*> : 3. 

OffcotU^. ft*\ ft^tfv* 10 9a (Xtt* [0 0 9 41 6 J4, El 6 (A) -07 

<£#7*<?yzf\ 0 9 b) (4, ^fyy6©SW (G) XtfHl 0- (A) -01 1 (C) ©iS&feT^ 

1 3*Wbtt<pp'<-jf7*X*h^Xh^\ fifcS*b*«S, gJi^4Sr^i-5^T-WI© (06 

[00 9 1] Sjtlf.lOOIl 0 9"©J:5fcg3fc»l (A) ~07 (G) ) KioVN-CttWJfio^KS^tt 1 T-fft 

«$^fc«tt2ft*i-S.i|S3||*^y^ , .6*»e>*5. ^ t> ;:tii«I^4«©II (0.10 (A) ~0 

flc^-y^efcov^ttv » 1 3WS»«-efEfcKM Ufcii 11 (C) ) «rf <C?K:lftMi-*. 

9T?fe.5„ . 20 .10.0 9 5] if, 0,7: (G) ©i^^^S 

[00 9 2] £36**1 0 0 tt; ^fff^6©l2 fcgil:*4#7&£$*V .««2©— 

<omA\m#mz.i&f&i$friz&t>mifcm2Q*m-tz>. a:^xa5,©i2©iai:, 01.0 (a) .©«t5iaS3t 

■*UT, $11811 Jtil:*4©l*lMffi£ltr^, m@2 te©# !> W S KWJBSrfc* -LT .^^a-r 

*=>fe^tgfaS 2 0 o±K:*»»fC^**uT^«. S3t . v^feJ KX) .mXSM 7 0 *Bf&-r%o WJBJI 7 0 

*^1 0 OH >g©Jf 8©5.*>, JS^SftJI 2 0±tCff£ H 1~1 O.OiimCm jEtCjif * L < f4 1 0/img 

&.£fi1z&frK^y?tf-/\<2 4 Sr*L-Ct> «tv\ "Tft S©f*«$H5 rt^t.U.v ,ft*5, * ^ 3 

».©-&ffi2 2,tft3. .S3t**_l O.O.tt, 12© ■ l?;tffl:LTfcJ:V\: - ©± 548f i tt, Witf F 

ffiA©ifc&^l»Stt©|6]±£gtti -'L-C»/«**tTO^ so AS*±l!!©FAS®|*&i£mg=3-7V y^fA 

y^-/V2 4 SrKK gB#Sr«5 y^u-v?* hJI/i^ft --OlfcBIWFSU 6 9 6-8 8 5##JBD..ft ft 

5«SBS2 6 t, SWWflgifcttiSlll^^^d^ftS . Z.<omffiJ8 7..0&. mFx£©0 9 XlftBJ LfcJ^^fa 

«3tJWl=rK:-J:-9^fl?^-S'.7 r -6©Jg.l.«>ffiBfcft65(«f I2 0.tt,-C.©iiE?rtt5i • ; • 

\lbtltz.yt^tf7X 1 0.9 a (Xtt3t^7X^ S '7'l [009 61.^^,010 (B) © «fc 5 7 0 

0 9 b) i,*#UT-t>J:v\ ft*s % rr-ei>3fe^7 SrSStt, »t^»J:ot, &i6©«iE«se^ 

* 1 0 9 a (Xtt3t^^9^5 : -5'^1 0 9b)il ©^ffit ft 5.»^ft*>t»JC^a*iJf 2 O,*?* LSfc*-*" 

* s S3tSFBl 3ldfl,6t)f^Jtfen-C^2.t>©Sr^H^»fTV> 5 0 • ■ ■ 

rjifcRS «*.tf-t©HsaSiJ^*3t [o.o 9 7].ft*=\ rr-eii^g?Di2 o£ft5#t/ig 

SB13£Htf«fc 5l?««J Wt-C:t±V>. .^^©«dc ■ fc«3fctt#y.-< : 5 mm* XWLW 
ico^tli, fflra©Hl."CRMUfcrt«Sraffl.i-*wi 40. Ufc*, «*tt©ftV^»|BSrffiv^T 1 b.A«'\ w*.tf->y 

^T-#5. , • • - r 3 yfttJjyiM-^ K»Ji.^#^y«f ft 

[ 0 0 ,9 3 ] lk\z. Was Ufc**** 1 0 0 ©»56^ ->«H8»^ H-ffe bfc t f ©•¥ ^^**?{S < ( 1 x 

(co^^TIttBJ-^5o, *^J^-fcv^-C..'bm^ig©«t 5 Jc^cSU L 1 olOp a «T) ,."^«fd©«# $r^fc^:5*t«^ffl : 

£®i-ftfc*>^fciil* 3 Sr*1-5{ffl©ffitc,:#^^» h U^-hSr^^T7* ; HXSSrftT»f3fe©^* 

y-L a ilnc^^-vro^v-y^^i'XL b^^$- . [Q!Q ; 9t8] *^;S§r^'t;i'fc*tc: x .^awr*- 

7. 1 0 9 a Sr. SV^^.Vy^yW ^ L:. 5 ©^©ffiB^i ^ 2 ©;SA{ft|^ Uv>^. h Sr^- 

a , L b Offi1t*i>a:«rff'aTd»feaW«fJ»*fc»i«»:' T'y ^^S-. 0 1 
j{Rif9.^*»6>ft***JW 1 Ifc-J:?)jlt5tft»t*. (0 2#- .so;- ,.i0s (C):»4^t*5,U:, ^ l ©.ffi;B©«I'2^f>3S2 
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17 18 

©EAfcdMtT, * 2 ©ffiAflafcT¥Eflliffilftl 8&tfjS . 8) -Srfijffl LTfr 5 i h &X*Z 5. -tw^fe; -Jgi HJfe 

4ffl«I Cr i'^ttjr»:*4rti©f6IW)ll 0*E) £ o'te J: o T» BMHR 6 i: 

1<DHI8 (A) (B) «rfflV^TttWLfcrt*Sr [0 106] fc*J, S?t*T-cDft!lOiK5t*fei: LT, ^ 

[0 0 9 9] *J3, *2©iHA<R|©«»«)!{C«BBE»i:*- tt«JWtf-Ct>j!lV\ 

5^12 2fi. ^mjf£J?< (Mxlil55Mm«i) ft> |0 1071 El 2tt, &mte<oj&fa<Z)&mW\z.&Z$. 

[o i o o] u±<onmzxiommm8m^^ti. m n^-too •(H9#mo ki % *7-7^io4t, 

mS8<£>— gB^2C0EAtc:t3^TSBE*SSi^l 8 S:® T^uVyXloei, Sr'S $>fc-£trfc©-C*>3. * 

J«U'T9E11E»1 8©*«^*y^-$K«!t©»JIB-C» ' 7-7-f/^104S^^DUyXl06li« il' 

>7K-;vSr^i-6)ti6cD-&ffi2 2 i/i5o (0108] B 1 2 t/Tt«-ei4, *7-7-f/^10 

[0 1 0 1 ] A^^-/KD^Xmji, *T¥3H*!7 4tt, ■^fl£^-y^ , 6©S*«|Jl 3 aSjl&££*WtEicE 

5 <D$g2 <D'mA<m<D±m\Z.m l l ' % (A) iZ^-tX^ mfc&ZthX^Z. — ?4>\<9 l 04tt, J£3j*ft>7 

KJ:9^ri. ' ^{'x^ -gUT*7-7^v ! i'10 4 

t, 011 (B) Ic^i-J; 5 t^x y^v^hJi©5- f4rjSiafc«0»rLfc^<7J.#^flE5 L s' , y , 6^^LTt 

T» SfcJWftWtSJtSR^l'OO* (09) bttotckZ J&fcLTVJ:^ U iM^Sr^S-ftfcfcOSrfc^sa 

ifc«&i&2 6i&5. I4> 7 * (« !) y ^7 7 -f ftiSrlffi U t0f^©»«t^ 

[010 3] '^ 011 (O l;*tJ;5l^ ■&! 9—-*#\jX% ±< * PPJBiJfetcioT^^-^v^L 

5... ^^^?K-/V2 4 (Dffim-i.. 'ff-&!2 2 <Z>Jbfcl, . 10 4 trJttjfrttblf , %^JS7* 10 9 a ,.CXtt3fc^;*f. 

/N^y^-;Wi/i5^V^SrJlS^^i-So 30 ^^'f'yT'l 0 9 b) fc; #7—7-f /is* &Mf£-&ir\Z. 

S^-A^f-MJSbfc^v^fiTSt-S 5„ 'r^is#<r>m [0109] Eli 2 (c^-r^j-eis, SfroW^nwy 

I4> ««^S'^EPmi:i!)MJiT'5. *©S, !7 X (fiV^X) 1 0 6 |±- |g 1 OffiBffiOT-T WttS 

ytf-»24bi-Z>o ■ ■' (*£3fc«l 3) t lMltMM5± 5Ki28£H 

[0 10 4] BiU&OJ:5teb"C, ■■Hl-XttBI3fc*i-J:' '5. ^*Uc«fcoT\ *S3t»r SfcaiH^aftSrlfc*:: 

5©#^3ff^3^J:tbtf v iH#ftK^«DW £*!,***■ [0 1 1 0] 1211 21C^-rMtttS'J(^ * 9—7 4*9 

tttcS**?-10 0 (0 9) ifcofcittc, '«MS*>6 40 10414, 3t^9^1'0 ! 9a ■ CRti***? 

•**jfc;tf«fwi2 otri-i-c, esssis ; '(ia^-Br-f ) t 1 0 9 b) <ommzMf&L.xi>£^ mi'vxtiem* 
b<nft<D$mm*&<Dmz&zfot>i>m- ' m •• • fcsvta;.-***.?* 1 0-9 

•*a3*i)*,"' • ''••'*• . f y7"l ; 'o;9b) fc.^W^lQfttv ©Hfc 

^f7^5ro«-^^ J F-3'^2©ffiAftStrgi5^6<3^ : [0 111] H-l!»2' f ti^"t"WK:*SV'>"C\- fly — 7 

fcljimnm 2 0 SrJKfiR-tS. -tU-C, 2»mS'8fi. H@ ^/v,^ l 04Xlt-^^'BVyXl 0.6<DV^Ttt^-* 

2i»fe, ^il^4<0rt^ti^^ N fe*«fPJi2 0©±" fe^WLTfciVV'Wtlf, *5-7-f/U>'10 4»f 

fns 2 oJbK:*-eita»j*ufc*mJi 8 w@E*iais i so [ o 1 1 2 ] a.?-**** 1 0 4S^^ ^ n 
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[0 113] (HlS^flg3. ) 01 3~01 5 (B) 

[0 1 j«4 jyk : i^3 isMyf ffttttt 1 1 0 O&tf^gBl 
2 0 0 &fT£$ 1 0 i^^'S • 

^Tv^.'.iro^^-f^^^t"^— * i o o ott,.#r 

^fle<ft*tWMBi 1 1 0 0.-C«*.» ±3£©g#Ji^T-3fcfE 

£^851 2 0 0fJi^i-5o :i;h.K«fc*Uf» /hS©g 
J6JRWHSS $ *i»"C v > 5 ©TV /J^*»o JS*a<o«^-« 

[Oil 5 ] t^OtiHMW)f!l"i,'l{T v 0 1 4 icte 

ttttrihi 2 i- 6' .6 >v*-x5 ; 2 o o o&m* 

*VC*St),,0.1.5. ,(A)..XWH.l .5 .(.B.). fcf±ffiHfe§B3 
1 o ost/*^a5;3 2 0 0 Sr4B^5m^«B 3 0 0 o *s 

[0 1 ] El l fi; #3§9r©fl l HJSff^i'^SS^T- 

[02102 \i?*jm<omi nk&i&iz&z&ytm* 
©8 2 ©W^feroi^E^'fc 5. ;? ' ' ' "• 

[0 4 i'04"»±; ; *ftW<Dm i!GN0t£tI£tt«S%*?- 

©^2©t8^fe<pxs0.-c$)5o 

[0 6] . 0 6?' (A) ~0 6 " (G) h 's 1 
[07 ] 0 7<IM '~0 7 'CGI "-ttt(*ijBW©» 1 



£0 

[0 8] 08 (A) &t/0 8 (B) »± % J*3SSI3©J&l3l 
[0 9] B19I1 *38W©*2lUS»lBfc«5S3tKI^- 
[0101010 (a) ^0i;o. (C) tt« 
• [0 i i ] 0i i ' (A)j -rr&ia; (e) .te. *%m<o% 

' [012] 01 2^ : ^WjOl!'2|llt»«©*»«fc 
io #2)S)t*^Srtt^:b-C^-rkffffi0t*fc5o 
[013 ] 01 3»i, 
!§Sr^-r0T*fc5o 

[014] 014lt *JBWo3llfc©»l»fc«S«-7-« 
^fSr^1-0T?fc5o ''■ 
[01 5] 01 5 (A) StfHl 5 (B) (4, #3891© 

, [016] 0 1-6 fcfcy f 

L.T^-T»r®0-efc ; 5o ' 

Hff*©HU»l: - 

20- l ri 1 .0f0;,..*3J) 0;j '" - ? ' j 

3 ; 

3a "BAD" t— ^ 

6 f^fyy - 

8 ■ . .. ,'; 

K . l 3 v .:*3fc«'..-. .. /. 1'. ........ 

'• A JR. 2. ©15 ; , .. " 

B 111.©® j "* ' 5 . 

. 2 d j&*jBtto« ' , w • . ..... 

, '2 4 -V>^^--^- (^^) • ' f ; 

' i0 2,--,lA4.5:;*7-?r(^,, • 
10.6:.^^DUyX V... 
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[13 3] [04] [EI5] 




[El 6] [El 7] 
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(15) 

F^~A(##) 4M118 AA09 AA10 AB01 CA32 EA01 
. EA05 GC07 GD07 HA02 HA24 
HA29 HA 31 
5C024 BX01 BX06 BX07 CY47 EX25 
GX02 

5F033 HH07 HH08 HH11 HH12 HH13 
JJ07 JJ11 JJ12 JJ13 KK07 
KK11 KK12 KK13 MM30 PP15 
PP28 QQ09 QQ11 QQ13 QQ19 
QQ37 QQ53 RR04 RR06 RR22 
SS11 VV07 XXOO 

5F088 BA15 BA16 BB03 DA20 EA16 
FA09 FA11 HA05 JA09 JA12 
JA13 JA20 



